Abstract
Introduction

46
Nowadays, natural processes are being used across the world to achieve fast 47 for total carbonates (Howard, 1965) . Cation exchange capacity (CEC) of the 172 sediments was calculated from the organic matter content and the amounts and 173 types of clay minerals present (Bauer and Velde, 2014) .
174
Fifty seedlings of P. australis randomly chosen from the seedlings grown for the 175 experiment were used to determine the initial tissue contents of Fe, K, P, and N.
176
Their roots, shoots, and leaves were separated and air dried. The air-dried material 177 was then ground and analyzed with total reflection X-ray fluorescence (TXRF) to 178 determine tissue contents of Fe, K, and P. Nitrogen content was determined on an 179 elemental CN analyzer. At the end of the experiment (t = 174), the plants in the pots 180 were harvested and subjected to the same procedure, to determine the tissue 181 contents of Fe, K, P, and N. 
Modeling of biogeochemical processes
184
To identify important biogeochemical processes during the incubation experiments, 185 we modeled with PHREEQC (Parkhurst and Apello, 2013) . PHREEQC modeling is 186 frequently used in geochemical research focusing on issues of water quality: 187 examples include investigating mineral weathering in a mountain river (Lecomte et 188 al., 2005) , deducing geochemical processes in groundwater (Belkhiri et al., 2010) 189 and investigating the interaction between two aquifers (Carucci et al., 2012) . Here, 190 we applied it to identify biogeochemical plant-soil processes during the oxidation 191 and natural drying out of the soil.
192
The model approach is based on mass-balance equations of preselected mineral indicating that only a small part of the total P found in the sediments was readily 255 available for uptake. The other three P-pools were fairly similar and did not differ 256 significantly between the two types of sediment (p > 0.11-0.94).
257
The mineralogical analysis (XRD) showed not only that the quartz content was 258 lower in Mudsoft than in Clay (37% versus 48%) but that the amounts of calcite and 259 pyrite did not differ between the two types of sediment (9% calcite and 0.6% pyrite).
260
The amount of phyllosilicates (sum of illite, smectite, kaolinite, and chlorite) was 261 higher in Mudsoft than in Clay: 43% versus 30%. This must also have caused the 262 CEC to be higher in Mudsoft, as the organic matter content did not differ much 263 between the two (7.2% in Mudsoft and 6.8% in Clay). inorganic nitrogen had been removed from the pore water in the pots with plants, whereas in the pots without plants, the NH4 concentrations remained substantial.
272
Furthermore, a high peak of NOx was observed in Clay sediments at day 10 of the 273 experiment. At a depth D11, no large changes were found in general for NH4 and
274
NOx.
275
A sharp decline in soluble P was visible at D1 for all three sediments, probably The main pore water processes modeled by PHREEQC are presented in Table 3 .
303
For clarity, only major reactants are included in this 
312
Exposure to air also leads to oxidation, more so at D1 than at D11 ( 
The mole transfers for pyrite and calcite presented in Table 3 even when root biomass production was low. (1975) and Bengough and Mullins (1990) showed that so-called mechanical impedance (i.e. the resistance to 394 penetration by the root tip) was higher in loamy sand than in clay, which was 395 attributed to the higher bulk density of the loamy sand. Therefore, increasing the bulk 396 density of Mudsoft by mixing with sand increased the mechanical impedance and this 397 might explain the lower biomass production we observed in Mudsand.
398
P. australis invested more in its root system than in its shoots and leaves for all 405 Figure 4 shows the N, P, and K contents as well as the N:P ratio for the roots of P.
406
australis at the beginning and end of the experiment for the three sediment types.
407
The N, P, and K contents in the roots increased in time, while the N:P ratio clearly 408 decreased. The reduction in N:P ratio from 11 to 2-3 suggests N was the limiting 409 nutrient as an N:P ratio of < 14 in plant tissue is indicative of N limitation 410 (Koerselman and Meuleman, 1996) . However, root N and P concentrations of P.
411
australis should typically range between 0.64-1.04% for N and 0.06-0.13% for P
412
( Wang et al., 2015) . Figure 4 shows that the root N and P concentrations were above 413 these values, and that P was particularly high: by a factor of 5 to 10 (N: 1.14-1.63% 
